Spatial memories are often organized around reference frames, and environmental shape provides a salient cue to reference frame selection. To date, however, the environmental cues responsible for influencing reference frame selection remain relatively unknown. To connect research on reference frame selection with that on orientation via environmental shape, we explored the extent to which geometric cues were incidentally encoded and represented in memory by evaluating their influence on reference frame selection. Using a virtual environment equipped with a head-mounted-display, we presented participants with to-be-remembered object arrays. We manipulated whether the experienced viewpoint was aligned or misaligned with global (i.e., the principal axis of space) or local (i.e., wall orientations) geometric cues. During subsequent judgments of relative direction (i.e., participants imagined standing at one object, facing a second object, and pointed toward a third object), we show that performance was best when imagining perspectives aligned with these geometric cues; moreover, global geometric cues were sufficient for reference frame selection, global and local geometric cues were capable of exerting differential influence on reference frame selection, and performance from experienced-imagined perspectives was equivalent to novel-imagined perspectives aligned with geometric cues. These results explicitly connect theory regarding spatial reference frame selection and spatial orientation via environmental shape and indicate that spatial memories are organized around fundamental geometric properties of space.
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Introduction
Spatial memories are critical to everyday navigation. For example, finding a detour to avoid campus construction requires a navigator to retrieve a memory of the surrounding space, determine his or her current location within that remembered space, and then plan an appropriate alternative route based on the retrieved memory. Imagining different perspectives within the remembered environment, as one might do when comparing potential routes, typically reveals preferred access to a small number of specific perspectives (Greenauer & Waller, 2008 , 2010 Hintzman, O'Dell, & Arndt, 1981; Kelly, Avraamides, & Loomis, 2007; Kelly & McNamara, 2008 , 2010 Marchette, Yerramsetti, Burns, & Shelton, 2011; Mou & McNamara, 2002; Shelton & McNamara, 1997 , 2001 Werner & Schmidt, 1999; Yamamoto & Shelton, 2005) , and such orientationdependence is thought to reflect the reference frame structure of spatial memories (Klatzky, 1998; Shelton & McNamara, 2001) . Perspectives aligned with a reference frame are directly represented in memory, and are therefore relatively easy to retrieve, whereas misaligned
